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type of echocerdiogram performed (preoperative ancVorintraoperative) as
independent variables.
Results.’From 1988 to 1994, the percentage of pte undergoing catheter-
ization slightly, but significantly, decreased (from 99% to 95%, p = 0.002);
however, the determination of the gradient across the aortic valve dramat-
ically decreased (from 66% to 24%, p < 0.001) with the increased use of
echccardiography (Figure). Youngerpts (p < 0.001) with more recent surgery
(p< 0.001) were lees likely to be catheterized; furthermore, the presence of
quantitative aohocerdiographic data independently reduced the likelihood of
invasive gradient determination (p < 0.001).
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Conclusions: 1)These date demonstrate that the likelihood of catheteri-
zation prior to aorfic valve surgery is lower in younger pts and in pts operated
more recently but remains high, although catheterization is being used solely
to ascertain coronaty anatomy. 2) The increasing use of echocardiography
has dramatically reduced the need for invasive determination of stenosis
severity. 3) This trend has likely reduced the costs and risks of preoperative
evaluation of pts with aortic stenosis undergoing valve surgery.
m102590 Multilane Tranathoracic Echocardiography inMitral Valva Diaordara: Echo-Anatomy and Ita
Incremental Valua
J. Yao, Q.-L. Cao, A. Berrebi, D. Galzerano, D. Lema, N. Pandian.
Tufts-New England Med Centec Boston, MA, USA
We explored the potential of a protoiype 3.7/5 MHz transtfrorecicrmdtiplane
@4PTTE)traneducer(that has the cepebilityof steering image plane Othrough
18@ from a fixedaite on tfra chest) in examining mitral valve (MV) disorders.
We firat imaged 5 explanted hearts and 10 normal humans to define the
echo-anatomic correlations. We then applied it in 38 pts with MV disorders
to aasess whether MPTTE provides incremental data over conventional 2D
eoho imaging planes. Results: Echo anatomy: With parastemal long-axis as
W, middle (Mid) anterior leaflet (AL) and Mid posterior leaflet (PL) araviewed.
From @ up, the cutting plane scans over the free edge of Mid AL and PL
to that of lateral AL and PL. The posterior (P) papillary muscle (PM) is well
seen at 1O-3CP.From 40-50r, free edges of medial AL and PL and the basal
part of lateral AL and PL are viewed. At 50-709, the P commissure (C) is
shown along with the tips of AL and PL. At 80-1009, all 3 parts of AL and
PL as well as anterior (A) and PC are shown. From 110-120QAC is more
clearfyshown. APM isdefinedat 110-150Q.Apical imaging permittedthorough
visualization of all parts of MV and both PMs. Comparison with standard
imaging planes: MPTTE aided in the identification of new findings in 6 pts
(16%).They included Chordalrupture, prolapse of Singleecallop, reaidualcleft
in MV, vegetations and multiple MR jets. MP77E aided in better delineation
of various MV/esions in2W36pts (60%) (flail MV, prolapse, chordal rupture,
mechanism of MR jets, eccentric systolic anterior motion, vegetations and
cleft MV). Cone/usion:Numerou5ima9W planes provided’bythenew MpTTE
transducer allows eompr0h0n5ive examination of MVapparatus and provides
incremental information compared to conventional imaging planes.
m102591 Muitlplane Tranaaaophageal Echocardiography
Pradicta tha Involvad Scallop In Patienta with
Poatarior Flail Mitral Laaflat and Savara Mitral
Regurgitation: An Intraoperativa Correlation
K. Grewal, M.J. Malkowski, CM. Kramer, S. Dianzumba, N. Reichek.
A/leghany University of tha Health Sciences, Pittsburgh, PA, USA
Multilane transesophageal echocerdiography (MTEE) is the procedure of
choice for the diagnosis of flail mitral valve leaflet (FML). Posterior FML
(PFML) occurs more commonly and is more amenable to surgical repair.
The role of MTEE in localizing the involved PFML scallop (middle, lateral, or
medial) has been qualitatively described, but not validated. Since the location
and extent of PFML may affect valve reparability, we assessed the role of
MTEE in bcalizing the affected scallop in patients with PFML undergoing
valve surgery. Methods: In 26 patients with PFML (31 total flail scallops)
and severe mitral regurgitation, blinded review of MTEE images was used to
determine the involved scallop, based on its’ optimal visualization angle at
the lower esophageal position (lateral scallop: Oto 30~,middle: 110 to 150Q,
and medial: 80 to 90Q).Presence and location of PFML were confirmed at
surgery in all patients.
Results: 18 of 22 (82%) single flail scallops, and 24 of 31 (77%) total flail
scallops were correctly localized. Sensitivity and specificity, but not overall
accuracy,varied by scallop location:
Location Total # Flail TEE sens. TEE SpaC, Overallaccuracy
Scsllops (surgey) % “A “A
Lateral 26 7 100 79 85
Middle 26 19 79 71 77
Medisl 26 5 40 95 85
Total 7s 31 77 S5 82
The most common misdiagnosis was flail middle scallop diagnosed es
lateral because of visualization at 09.
Conclusions: The middle scallop is most commonly involved in PFML.
TEE sensitivity is highest for lateral scallop, and lowest for medial. Qverall
accuracy decreases when multiple scallops are involved. Using a standard-
ized method of interrogation, MTEE can successfully identity and bcalize the
flail posterior mitral scallop, which can aasist in planning surgical therapy of
this lesion.
I 1025-92) AaaeaamantOfMitral RegUrgitati0nf2y
Quantitative Dopplar: Comparison to Magnatic
Raaonance Imaging
A.M. Kizilbash, W.G. Hundley, D.L. Willetf, F. France, R.M. Peshock,
PA. Grayburn. University of TexasSouthwestern Medical CenteL Dallas,
TX, USA
Accurate noninvasive quantitation of mitral regurgitation (MR) severity has
been difficult to achieve. Mitral regurgitant volume (RgV) and regurgitant
fraclion (RgF) can be calculated by Doppler quantitetion of stroke volumes
across the mitral and aorlic valves, but the accuracy of this technique has
been questioned. Therefore, this study was periormed to compare the accu-
racyof quantitative Doppler (QD) measures of RgV and RgFagainst magnetic
resonance imaging (MRI), an independent reference standard with excellent
temporal and spatial resolution of intracardiac anatomy and flow velocity. We
studied 12 patients with MR and 6 control subjects without MR by either color
flow imaging or MRI. Each patient underwant MRI followed immediately by
QD. In each patient, heart rate and blood pressure during QD was within
10% of the MRI value. Total LV stroke volume was determined by MRI from
multiple 8 mm short-axis slices using Simpson’s rule. Forward stroke volume
was measured by velocity-encoded phase-difference sequences in a plane
positioned perpendicular to the ascending aorta. RgV was calculated es the
difference between total and forward stroke volumes. QD was used to cal-
culate stroke volumes in the LV outflow tract and mitral annulus by pulsed
Doppler technique assuming circular geometry for the LV outflow tract and
elliptical geometty for the mitral annulus. Results were compared by linear
regression and Bland-Altman analysis. In the control subjects, RgV averaged
2 + 6 ml by QD; RgF averaged 0.03 + 0.08. In patients with MR, RgV by
QD correlated well with MRI (r= 0.84) with a mean difference between the
two methods of 3 + 19 ml. QD was able to correctly identify patients with or
without RgV z 80 ml in 11/12 cases. RgF by QD also correlated well with
MRI (r= 0.87) with a mean difference of 7 + 12%.
Conclusion: Quantitative Doppler correlates well with MRI in assessment
of mitral regurgitant volume and regurgitant fraction.
m102593 Quantitation of Mitral Regurgitation: A NawEcho/Doppler Tachniqua
J.J. AlIan, J. Lewis, R.E. Kerber. University of Iowa, 1A,USA
The etandard method for transthoracic Doppler echocardiographic (TTE)
assessment of mitral regurgitation (MR) uses the ratio of regurgitant jet area
to Ieftatnal area. This is semiquantitative and dependent on instrument gain.
We present a new TTE technique using mitral and aorta valve continuous
wave Doppler velocities (CW) to determine regurgitant fraction (RF). This
technique takes into account the flow dependence of mitral valve (MV) area.
Constants (A) and (B) (representing the ratio of the aortic valve (AV) area
to MV area at zero flow, and flow dependence of the MV, respectively) were
determined by regression in 36 pts without valvulardisease (R =0.89). Thirly
pts with isolated mitral regurgitation were then studied. The mitral RF waa
calculated from the formula: RF = 1 – J (Vao) dt ~ Vmv (B)/(1 – A (Vmv))
dt; Vao and Vmv are the CW across the AV and MV, respectively. RF was
compared to the standard color Doppler assessment of MR assessed by
independent obsetvers.
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Thus, mitral regurgitant fraction can be calculated using the mitral and
. .
aorticvalve continuous wave Doppler remrdings. This method iaquantitative,
objective, and non-gain dependent.
D102594 ColorDopplerImagingofthe ProximalJet isaGoodRefleotorof VenaContractaAreaof
RegurgitantJets:In VitroStudiesusingLaser
InduoedFluorescenceImaging
R. Shandas, J. Kwon, C.G. DeGroff, L. Valdes-Cruz. The Cfri/diwn’s
Hospital, Denvec CO, USA
The width of thecolor Doppierproximal jet region has been shown to correlate
with regurgitant orifice size. However, no studies have compared proximal jet
width (PJW) to the vef?acordracki area (VCA), the true measure of effective
orifice area for regurgitant jeta. We have previously developed and validated
an/n Wrolaser induced fluorescence (LIF) imaging technique which provides
gold atandard quantification of the VCA. Methods: Uaing this LIF technique
simultaneously with mlor Doppler, we imaged steady flow (60-115 cdsec)
through rigid regurgitant sized orificea (0.19-1.767 cmz) in an in vitro flow
phantom. PJW was measured at the narrowest point of the mlor Doppler
flow field immediately distal to the flow convergence region. Color Doppler
gain (minimum), filter (medium wall filter) and pulse repetition frequency (4
kHz) aetfinga wera kept constant through the study. Results: LIF imaging
showed that the VCA region waa found between 0.1 cm and 0.5 cm distal
to the orifices for ail flow ratea and orifice sizes, corresponding to the region
for color Doppler PJW measurements. Increasing flow rate produced no
significant change in PJW or VCA. PJW correlated well to VCA for ail orifice
sizes and flow rates (y = 7.45x + 6.37; R = 0.962; N = 15; SEE = 1.31
cnVcm2) although the poor lateral resolution of the color Doppler system
produced color signatures past the edges of the verracorrtractaresulting in
overestimation of actual VCA diameter. Conclusions.’Color Doppler imaging
of the regurgitant proximal jet width is a promising technique thet accurately
reflects the location and aize of the vena cofrtractaand is independent of flow
rate. Itahould provide a good addition to the clinical repertoire of non-invasive
techniquaa for estimating the severity of.valvular regurgitation.
D102595 ShouldweSearchfora FlowIndependentIndex
ofAorticStenosis?
J. Bermejo, M.A. Garcia-Femandez, M. Moreno, J.L. DelcAn. Hospital
General Gregofio Maraifbrf, Madrid, Spain
Allecho-Doppler indices of aortic stenosis have ahowntodepend ontranavalvu-
Iar flow rate. This phenomenon is believed to be related to the existence of
an aortic orifice enlargement reserve (OER), designating the capacity of the
valve to increase its effective area when flow ia augmented. We hypothe-
sized that OER may play a major role in the hemodynamic load imposed
the stenotic valve. Therefore, we performed hemcdynamic calculations in
47 patients who followed an echo-Doppler dobutamine teat. Aorfic valve
area, resistance, cardiac output and derived parameters were calculated
from echo-Doppler recordings at baselina end at peak (up to 20 r.@kg/min)
dobutamine-induced mean systolic flow rate.
Results: Following a 54% increaae in cardiac output (from 3.4 + 1.7 to
5.3 + 2.1 l/rein; p c O.OQO1),valve area increased from 0.52 + 0.25 to
0.64 * 0.27 cm2 (p < 0.0001), yielding an OER = 0.11 + 0.14 cr# (range
from –0.1 to 0.56 cmz). Valve resistance declined by a mean of 3% (from
463 & 249 to 426 + 213 dyneahlcms; p = 0.02) while peripheral resistance
decreased by 33% (from 2026 + 843 to 1292 + 549 dynesJe/cm5;p <
0.0001). Subsequently, the ratio of ventricular work imposed by the stenotic
valve relative to the work required for perfusion of the periphery (Wv/Wp)
increased a 46% (from 0.7 *0.3 to 0.9 * 0.4; p < 0.0001). Once normalized
to the increase in cardiac output, the change observed in Wv/Wp inversely
correlated with the OER (r= –0.44; p = 0.002) but neither to baseline values
of valve area (r = 0.2) nor valve resistance (r= –0.07),
Conclusions: Under flow variations, the orifice enlargement reserve mod-
ulates the hemodynamic burden impoaed by aortic stenosis. This capacity
of the valve to increase it’s effective area cannot be adequately assessed at
baseline. Searching for a flow-independent index of severity may therefore
be inappropriate.
m102596 EvaluationofTricuspidRegurgitationSeverity:EchocardiographicandCllnicalCorrelation
Y. Shapira, A. Porter, M. Wurzel, A. Sagie. Ra&r/n,Medical Center f3e///rrsofr
Campus, Petah-Tikva, Israel
The correlation between the echocardiographic markers of tricuspid regurgi-
tation (TR) and its physical signs has never been previously studied. There-
fore, we studiedthiscorrelationin 66 consecutive patiants (pts.) with more
than mild TR, based on jet area (JA)/RA area ratio of z 20%. ThiW eight
pta. (57.67.) had clinical TR, defined by z 2 of the following: “V” wava in
JVP; pulsating liver; see-saw parastemal movement. Twenty eight pts did
not have clinlcai TR.
Resu/ts: The most powerful predictors of clinical TR (p <0.01 for ail),
determined by univariate analysis, are shown in the table. JiVRA ratio was
a waaker predictor, whereas right ventricular (RV) function, PA pressure and
tricuspid annular shortening fraction were not significant predictors.
Sensitivity Specificity PPV* NPV**
JAz 9 cmz 92.t% 71 ,4% 81 ,4”A a770
RAarea? 30cmz 65.8% 78.6Y0 ao,fi% 62.9%
Jet widthat origin? 0.8 Cmz 71.1’% 71.49. 77.1% 6-.5”/’0
SFR***in hepaticveins ei.3”h aa.9Yo 92.9% 72.7%
Paradoxicalaaptai 63,2”,% 82.1% 82.8% 62.2%
Diastolicsaptsl flattening 83.8% 63% 75.6 73.9%
*PPV = positivapredictivevalue; ** F.JpV= negative predictivevalue; ““”SFR = SyStOllC
flowreversal.
A multivariate analysis showed that the only independent predictor of
clinical TR was SFR in the hepatic veins.
Corrc/usions:The strongast and the only independent echocardiographic
predictor of clinically apparent TR is SFR in the hepatic veins. JA z 9 cmz,
RA area z 30 cmz, jet width at origin ? 0.6 cm2 and signs of RV voluma
overload may also be useful, especially when hepatic vein imaging is not
feasible. Echocardiographic significant TR can be subclinical in a substantial
number of patients.
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m1026110 ParadoxicalScintigraphicUnderestimationofIschemiain Patientswitha MoresevereInfarct
RelatedStenosis
M.J. Claeys, B. Krug, F.E. Rademakers, C.J. Vrints, J. Bosmana,
J.P. Snoeck, P.P.Blockx. University Hospita/Antwerp, Be/giurn
To assess the value of technetium-99m sestamibi (MIBI) scintigraphy in
assessing pest infarct iechemia within the infarct region, adenosine MIBI
SPECT and dobutamine stress echocardiography (DSE) were performed
in 51 patients (pts) with a recent myocardial infarction and correlated with
the presence of a significant (DS > 50%) infarct-related stenosis (IRS) on
quantitative coronary angiography. Regional petiusion activity was analyzed
semi-quantitatively (acore04) on a 17 segmental left ventricular model. DSE
was usad for the estimation of the infarct size (low dose) and for concomitant
evaluation of iechemia (high dose).
A reversible defect (A score ? 2) within the infarct region was obeerved in
20 of the 37 pts with a significant IRS (sensitivity of 54%) and only in one pt
without a significant IRS (specificity of 93%). The scintigraphic detection of
ischemiawas fairly good in the pts with a moderate IRS (DS 51-64%) but was
inadequate in pte with a severe IRS (DS ? 65Yo)(sensitivity of 60% versus
3S%, p < 0.01), while the echocardiographic detection of iechemia was not
influenced by stenosis severity (sensitivity of 73~o in both subgroups). This
scintigraphic underestimation of the ischemic burden was mainly related to
a severely impaired resting myocardial perfusion, as was evidenced by a
Infsrct stenosis: Moderate Severe p-value
Ischemicburden:absoluteA score 2.6 l 1.7 1.33 l 2.0 D <0,05
PSI rest (mean + SD) 2.1 + 0,6 1,6 + 0,7 p <0.01
PSI duringadenosine 1.7 i 0.4 1.3 + 0.6 p .0.05
